T HARRIS IRFR120/IRFR121
IRFU120/IRFU121

N-Channel Power MOSFETs
August 1991 Avalanche-Energy-Rated

Features Packages

® 8.4A, 80V and 100V ':%;Z\SI:EAVC\
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* Single Puise Avalanche Energy Rated DRAIN
) o o TAB™ —————> DRAIN
* SOA is Power-Dissipation Limited F————GATE

¢ Ips(on) = 0.27Q2

¢ Nanosecond Switching Speeds
* Linear Transfer Characteristics

* High Input Impedance TO-252AA
TOP VIEW
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Description DRAN 1 DRAIN

The IRFR120, IRFR121, IRFU120, IRFU121 are advanced L1 GATE
power MOSFETs designed, tested, and guaranteed to
withstand a specified level of energy in the breakdown
avalanche mode of operation. These are n-channel Terminal Diagram
enhancement-mode silicon gate power field-effect
transistors designed for applications such as switching N-CHANNEL ENHANCEMENT MODE
regulators, switching converters, motor drivers, relay
drivers, and drivers for high-power bipolar switching D
transistors requiring high speed and low gate-drive power.
These types can be operated directly from integrated
circuits.

The IRFU series is supplied in the TO-251AA plastic G
package and the IRFR series is supplied in the TO-252AA
surface-mount plastic package.

Because of space limitations branding (marking) on type s
IRFR120 is IRF120, IRFR121 is IFR121, IRFU120 is
IFU120 and IRFU121 is IFU121.

Absolute Maximum Ratings (Tc = 250C) Unless Otherwise Specified

Gate—S0UICE VORBEE, V(GG + - vttt e ittt ettt et oot ta st an et it atraaaaaroacrorararasatasossatasasosnnorans +20V
Continuous Drain Current, Ip
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Pulsed Drain Gurrent (1), IDppM ..
Single~Pulse Avalanche Energy Rating (2), EAG +- .ot eieienniiietiet et iaie et ratesiatsanaensieressanraronanananes 36mJ
(See Figure 14)
Maximum Power Dissipation, Pp
Linear Derating Factor. . ... oo ittt it i i i i e i e et aa e
Operating and Storage Junction
Temperature Range, Ty, TSTG
Maximum Lead Temperature for Soldering, Ti_
(0.063" (1.6mm) from case for 10s)

NOTES:

1. Repetitive Rating: Pulse widih limited by max. junction temperature. See 3. Pulse Test: Pulse width < 300us, Duly Cycie < 2%
Transient Thermal Impedance Curve (Figure 5)

2. Vpp = 25V, Starl Ty = +25°C, L = 770uH, Rg = 2502, Peak I = 8.4A
{See Figures 14 and 15)

4. Mounting pad must cover heatsink surface area. See Packages.

CAUTION: These devices are sensitive ta electrostatic discharge. Proper |.C. handling procedures should be followed. File Number 241 4
Copyright ® Harris Corporation 1991
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IRFR120, IRFR121, IRFU120, IRFU121

ELECTRICAL CHARACTERISTICS, At T, = 25°C (Unless Otherwise Specified)

CHARACTERISTIC TYPE |MIN. | TYP. |MAX. | UNITS TEST CONDITIONS

BVoss Drain-to-Source Breakdown IRFR120 100

Voltage IRFU120
RERTST — — v Ves =0V, lp = 250 uA
IRFU121 80
Ros{on) Static Drain-to-Source ALL — 0.25 | 0.27 N Ves =10V, 1o =59 A
On-State Resistance (3)
Jo(on) On-State Drain Current (3) ALL 8.4 — — A Vos > lo(on) x Ros{on} Max.
Vas =10V

Vas(th}) Gate Threshold Voltage ALL 2.0 — 4.0 v Vos = Vags, Ip = 250 uA

Ot Forward Transconductance (3) ALL 28 | 42 - S |Vos=50V.lbs=59A

loss Zero-Gate Voltage Drain Cm:rent — — 250 Vos = Max. Rating, Vas =0 V

ALL pA Vos = 0.8 x Max. Rating
—_ — 1000
Ves =0V, T,=150°C

lass Gate-to-Source Leakage Forward ALL — — 500 oA Vs =20V

lass Gate-to-Source Leakage Reverse ALL — — | ~500 Ves = -20V

Qp Total Gate Charge ALL — 9.7 15 Ves=10V,l0=84 A

Qqs Gate-to-Source Charge ALL — 2.2 3.3 nC Vps = 0.8 x Max. Rating

Qga Gate-to-Drain ("Miller”) Charge — 23 3.4 See Fig. 16. (Independent of operating temperature)

ta(ON) Turn-On Delay Time ALL — 88 13 Vor=50V,Ib~84 A R:s=18Q

1 Rise Time ALL - 30 45 Ro=510Q

ta{off) Turn-Off Delay Time ALL — 19 29 ns See Fig. 15

t Fall Time ALL — 20 30 {Independent of operating temperature)

Lo Internal Drain Inductance ALL - 4.5 — nH Measured from the drain Modified MOSFET
lead, 6mm (0.25 in.) from symbol showing the
package to center of die. internal inductances.

o

Ls Internal Source Inductance ALL — 7.5 — nH Measured from the source L
lead, 6mm (0.25 in.} from
package to source bonding a0 @}
pad. S

B

Cise Input Capacitance ALL — 350 — Ves =0V, Vos=25V

Coss Output Capacitance ALL — 130 — pF = 1.0 MHz

Cns Reverse Transfer Capacitance ALL — 24 — See Fig. 10

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
CHARACTERISTIC TYPE | MIN. [ TYP. |MAX. | UNITS TEST CONDITIONS
Is Continuous Source Current ALL — —_ 8.4 Modified MOSFET symbol showing N
(Body Diode) the integral reverse
A p-n junction rectifier.
fsm Pulsed Source Current ALL — — 34 ¢
(Bady Diode) (D s

Vap Diode Forward Voltage @ ALL — — 2.5 v T4=25°C,l1s=84 A, Vas=0V

e Reverse Recovery Time ALL 55 110 | 240 ns .

Qnr Reverse Recovery Charge ALL 0.25 053 | 11 uC T2 25°C. lr = BA A, difdt = 100 Alis

ton Forward Turn-On Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantiaily controlled by Ls + Lo.

THERMAL RESISTANCE

Rguc Junction-to-Case ALL — - 3.0

Rges Case~to-Sink ALL — 17 —_ °C/W | Typical solder mount @

Rgia Junction-te-Ambient ALL — — 110 Typical socket mount

() Repetitive Rating; Pulse width limited by (@) Pulse Width < 300 us; Duty Cycle < 2%. (® Mounting pad must cover heatsink surface

maximum junction temperature {see Fig. 5).

(D At Vpp = 25V, Starting T, = 26°C,
L =770 uH, Rg = 25 Q, Peak I, = 8.4 A,
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area. See Case Style drawing on front page.



I ORAIN CURRENT (AMPERES)

Ip. DRAIN CURRENT (AMPERES)

IRFR120, IRFR121, IRFU120, IRFU121

The information shown on the following graphs applies also to the IRFU devices.
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Fig. 5 - Maximum effective transient thermal impedance, junction-to-case vs. pulse duration.

4-557

N-CHANNEL
POWER MOSFETs




IRFR120, IRFR121, JRFU120, IRFU121
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Fig. 16a — Basic gate charge waveform
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Fig. 16b — Gate charge test circuit



